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[w*^i] z^HDfotsmmm a 2 0, 130, 220, 230 

) commie &*)s.\,Hc%i£-$n, m^.(omm»^^L. -ocas 

-<D±gJl}3j:tfgfz:©±gJf (1 10a, 110b, 210a, 210 b)* 
U 

en** 5 ] < t t-oo^^ss±t'>4 < t i>—ococpfflmtf&m 

[1***6] KHEHtetf, JiMOB»)*b-S«^ (#*H»S> ^Oct* 
CW*3S7] Xf'y/b) ©MIC, flii!>$fcett&££!7|g££ft«J|*iMi 

[MMI8] Xf7^b) fcfc^T, i6t>*t>*»^*aia-e**-r*j:3K 

L fc C fc t f « fl|#£ 6 £ IB® CD^S. 
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[«M&m 1] Xf'^a) ©Bffc, ffl|g£-0£BJ| (110a, 2 10a 
) fcMBiS-OJStfJBMMI (1 3 0, 2 2 0) *»jSU «ufBI!-<D±gl (1 
10 b, 2 10b) fcmzm-O&lim&m (1 2 0, 2 3 0) fcJgjSU 7.T 

[MftHl 2] MiBfg-*5J;tffg-0lSrti8eJi*\ M!B3i-<D±gJl{cff*ia 

1 3 ] 1MB8fe<D& 2 6fc'>* < t *>-o©±HJl*if Sftf £X 

giXr-yy^tf, M$9(iSfc(il 3 KiB«cD££o 
[fll&Ii 5] (112, 212) **jaw*fc«>0iB-Sfc»i» 

rcD±gJf<0'>&< fcfc— tu<BJB-Sfctt|g-o»»io / >4< kfc- 

[»«flll6] iti!BifS<bXx-y7 , ?Sfc?fe>nsP3H*^ti, coi^tftt 
»»/-VffiH<0»)tt*#f * J: 3 K8i££*ii>c 2:«mtfcr«HM»9l 1 4 £ 
fc« l 5KIS«<D/m 

ffi*, fck*.tffl:**tflJSftfc (CVD) , »Sft«Aft& (LPCVD) , 7 
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BH*JJI2 0] iHJItf, ->Unx mz^A, (jftj/ijay, m-v* 
5'y**m (L i NbO:< , L I Ta0:O , 43J:tfEj5©+^6W?Sn*'> 

ft< t&--D<Dttnfrt>%iD, &timmmt>\ s io 2> sin, s i 3 n«, 

T i N, &JI, feitf^-VtVFSfctt— 3O±B«fl0*tfiO*fr 

6 ^ U fc'> & < fe ft * c f: SrWtt i: -T * B!#S l K |H«©* 

[11*312 1] '>^<ife-O©S-0±II (110a, 210a) t « 
-©±SJftS«f?.'>ft< it-OCS-O^BM (1 3 0, 2 2 0) t 

, WE»-o«*«Mfc^^%'>4<fct-ooWro«;*liBJi (120 

, 230) t, m=.<Dfotimmmtmm-tz%-o£sm a 1 1 o b, 2 1 0 b 

(2 4 4) tf, *reO±S*$fcttS-O^M^6«Pttsnfc, »-*5j:tfas 

-<ois«ov^-fn*>©'>ft< i: t-»*dtrc tzftmttztmmz 1 tie 

CM&IU 4] #a*y*75A (2 4 4) tf, $5>tC, gf-:fc,J;0'gSr<D± 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

•^x-MOfeD&fcHt (wafer bonding) KffiiC J: t) ffl^ji T 6 
ti*^H«l3gf*0+T«:, fctfLlf, SOI&Jitt (W»J:OS"j3y/s i 
licon on insulator) C £#T*^ So — SO 

i &mm&m* > £8m*<ds«j* t > v^>mt, mit-> u 3 5 a 5 

[0 00 5] 

S 0 I «jg{*<D8igT*te. / >4<fcfe-^»itS/»j3>«a!jiT*t6 
[0 0 0 6] 




(6) &S2 0 0 2-5 3 6 8 4 3 

[0 007] 
[0 0 0 8] 

, >"Jny(cWbTi^2. 6 • 1 0-6/KT&D, >"J 3 yO&KffcK «fc 0 $ 
/££*1&S i OiVffltmcttLTim 5 . 1 0 - 7 /KT'&So 
[000 9] 

fete, jggtfTtf^ ->U=iy>i7x-M±T'SEfb^©iK^A^i;i, 0 C©iR*§ 

Ewmx-h o , %.&Btt<D%.B*m < c t # ass. 

[0 0 10] 

iS(*Hl~4tt, ">x-M©|fi5a&te-&KJ:*a*O*a-p«]«S*lfeS0 I 
[0 0 1 1 ] 

<0kS»$fc«^{*: 1 0 afciSLT^*. 
[0 0 12] 

S-OS/iJriViBi 1 Oat, S®&ffcWl2 0ai:fr'=>Jg)iSc£tt£>7-fey 
yjA'7-^S»c^oTV^SCi:A^?. e Klfc1«Jg2 0a©*ffittffi0±A^ 

[0 0 13] 

#8B»9l 0 b 14, Src03ES@^JBfi2-r5'> , J3y^x-/^T,LT*5?3, 
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[0 0 14] 

0 2fi, ±gjf 1 0a, 1 0b©»#KJ:-3T1f6ns«l5Bi**Sr. Ctl6 

*as»{b*«2 o a'sioaroiBj/y a vji i o t> ©is 

[0 0 15] 
[0 0 16] 

so i ^i-yi«ji(*©*®->';3»sti N hbhc, fci:a.tfWiftR*©««tt 

[0 0 17] 

o*»fifbb*»tn«ft6*i^ ssfbti, strt&Bsoi (->U3 

Vttftii»tfe»tt: TBonded Silicon On Insulator 
J ) ffi, BE SO I (X'vf-V^±l*<ixfcB SO I TB o n d e d wi 
th Etch stop layer Silicon On Insula 
t o rj ) mT'toZtlT^ZnWit&ffilC^TfioZtffTZZa C<0&lcM 

ut. x» (7) *9iffl-r*ci:*^#* chiimkkiuimd . 

[00 18] 
[00 19] 

03, 4«, igJflOb, 1 0 a©«S»ffcfcJ:oT*ft«T»5>ft**i6tt 
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[0 0 20] 

m t m^mmm t <o« t+j- v k y -y * o two ji *v abmc ?# e. n 

[00 21] 

3>4S«OJP**^ 5 00/1 m-ea&S at, 50(iraJ: fc****. 
">'J=l>*Bil©W^5 0 uraJltfciift^ Jg#tt£)2 5 (imtCM'>-r 

So 

[0 0 2 2] 

«U6(*OSfl5«: / >«:<r*fei6K:«iWP**»IHt. «£tt<DJP^±gJf ©» 
ffii:i*»fn*iSffiK:JB-OK{bWil*»^*i:4:K:**. c oflfUlc i 0 , £ 

WffioKikKWiJSr^rscfc^ieai-pa&s. tc5T% watt©* 
t, wk*o«^»ffi^6i»*sn*fc, asBtfstmtu ±K&{t»©ii©Ji 

*CMLT«»ttK S 0 I «KS(**«SJB"r*C tW?Tl>5. 
[0 0 2 3] 

COiSCBBLT, *W«»©*gKWELf=*» (1) %#fi-f5C fctfTf 
S. 

[0 0 2 4] 

0 5 icTTsZtircmo^mBmic ±n»f > f-nena<8ffc«©flt 20a, 20b 

^ffi{ct§Afc2fi(D±g->';3yg 1 0 a, 1 0 b£&«£-e.g>C tt<t0. 
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[0 0 2 5] 
CO 0 2 6] 

fcfcxlf, 0 6*^fJ:5tC, Sfb'>'J3>ffll3 0*->'j3V^x-Ml OK 
[0 0 2 7] 

CVD) K«t»)»6n*aft">'J3V«0}»iKI*tt» tt4. 2-1 O- 6 /K 
L<0iH5l?(i, ->ij3y(:WLT«Z. 6-10-° /KT*$S„ 

[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 
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[00 3 1 ] 




(10) 0 0 2-5 3 6 8 4 3 

vmrnfotiizMtzmm (2) , o) , (4) , (5) , (6) zpmzntc 

[0 0 3 2] 

fc tc £ ^ TffiiERlffiT-fe 5 C £ t T VS. 
[0 0 3 3] 

[0 0 3 4] 

fll=®ll OMbtll) ©J*#tt, ¥64B*«f-3«UB#*«»Wfc»aft*KiE 
[0 0 3 5] 

[00 3 6] 

*<LT, *8 (3) (Ctt?T«iM«ttt*1l»l, -r^fe^ffi^tCOct 
[0 0 3 7] 

[0 0 3 8] 
[003 9] 
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[0 0 4 0] 
[0 0 4 1] 

*5»m© s w« ? 6 k, c ©tt&tt©»&©M&i£ & ttsyaa*** cxn 

[0 0 4 2] 

mm*, ^s^j^tc c ©*is#TttEffii£©i»ifittj&a*»&n4 &o*m 

*?*»©#»* 6 lllJSStl*. 
[0 0 4 3] 

ec-ridtaRsn* («a*-ry. en. »#) = cHfttiti, art 

[0 0 4 4] 
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[0 0 4 5] 
[0 0 4 6] 
[0 0 4 7] 

*5gWi» *fc. Wit, IK* S«y»cJ:S«£, JllBOtB5tt«, Sfctt 
[0 0 4 8] 

mmwfctjtit. smmmmsnt* siMmottvit* m&mmnwiscn 

[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1 ] 

(flCXfy/'c) Offl^£fca&ffi9a&lK$ (BU 
DGETS THERM IQUES) % C fc(C<£ ^TUgnTBlT-SSo *K LT, CO 

[0 0 5 2] 
[0 0 5 3] 
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£ ft t> £0^ => * - # (D*T-«, 

-loJI^i:, Zft%<DW&ftm 

[0 0 5 4] 

mtitzommc n lt±i2<d/ * - * « c t k j: t> , s&«tsg#<D 

[0 0 5 5] 
[0 0 5 6] 

o-^dffi*#L, ii=cDiSAmii«t|gs«*'r*. 

[0 0 5 7] 
[0 0 5 8] 

[0 0 5 9] 

[0 0 6 0] 
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[00 6 1] 

are**. 

[0 0 6 2] 
[0 0 6 3] 

[0 0 6 4] 

— 3©±BJi©*I!{fc»is «ttWSfctt««{b¥«4Bf*«ffl»!: J: Off ? C t 
[0 0 6 5] 

gift, aSWckOfToTfeJ:^. iioSftB, 

TSZ ttltmUBMK. Jt 0 ffitV- y KJB o Tax* ft* BufBJI©#!itXx -v 
M&flc&ftU. SPSfk^T-y^K J: t)Sffc-r*. set. CO 
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, t^-afihatemz+ttlfiVti. fetalis £SJ1©& 

[006 6] 
[0 0 6 7] 
[006 8] 

o 

[0 0 6 9] 

iEStt* — 83tC, Tplateletsjx TmicroblistersJ 
, Sfcti; rbubbl esj fctWftlSo 
[00 7 0] 

[0 0 7 1] 




(16) &S2 0 0 2-5 3 6 8 4 3 

[0 0 7 2] 

[0 0 7 3] 

[0 0 7 4] 
[0 0 7 5] 

[00 7 6] 

!S^HSE»*«lrt-4-*fe«>li:a»OSaS«»«:ttWRlffiT**. 
[0 0 7 7] 

as-osasKaKititf. '>*<fcfe-oo^«s»ti> x^-y*, iw 

ffc¥3l* fcfc3.tfft;¥SH&»Sffi, ttE«ffij£5& (LPCVD) , / 
7XVC V DO**»6a«Snfc^ffi©**»6a«Lfe*ttfcliEt»fcjaiUJ:J:^ 

[007 8] 




(17) 0 0 2-5 3 6 8 4 3 

[0 0 7 9] 

m\x.. -oo±»i««i/U3vjiT**Ji*, -oomitt, s i o 2 mm 

[008 0] 
[00811 
[00 8 2] 

©±sn©«ffii:©iBifc:a3:ns§M4. roajSAfton©^-^***^ 

[0 0 8 3] 

«*©&*«> »©««, m *fctta«4tt^<7^-* oas, axm 

tt*#X©«fc$fc#xa?*|j« , r%«:i:#"T?* «. 
[0 0 8 4] 

«ua(*rttc«**«#4-r*i:. #iik**u axsnfta 

t«. LI, C©£*j©££K«fcD, aA*ttSfttt»«ftft%SA*Cfc 
tfT't*. (StfjWfcJfflHCkoT, C<0SS%lL<aiff5. ftfc*J£±IgJf 



(18) 1^82 0 0 2-5 3 6 8 4 3 



[0 0 8 5] 
[0 0 8 6] 

/ctxtf->'Jn>, y^v-^A, g?fb->Unx GaAs, GaN, InPI 
Sfctf-tr^S^Sft (L i Nb0 3 , LITaO ) 

5o 

[0 0 8 7] 
[0 0 8 8] 

JEtfjSISJftt, fc S i 0z\ SiN, S i 3 N< , TIN, 

yh\ &1M (Pd, . . . ) ©«t»fr&S«Lfc#S, i&SWi— 3© 

±s»*«ii«RifiEft*m, & * wt c n & ©*m©e*£tntitp & a*. 

[0 0 8 9] 

ftiSSEi:. M=OA^nsil2:iMn-«a=«>±nij:<!)8ni*«lc»Cr. 
[0 09 0] 
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[0 0 9 1] 

4 ? hit. i&<D®mmttmmT'3bz, rctm. wm^^^y 

[0 0 9 2] 

[0 0 9 3] 
[^<DHfig<DJ£ii] 

[0 0 9 4] 

0 7(C^bfc^-(OXf--yyT-(±, JI^4 0 0 nnKOg{b~>'J3>S i*N<<D 
m\ MEMffifiJcMS (LPCVD) (CioT, Jg-<D±©1 i lOa^f-> 

[0 0 9 5] 
[0 0 9 6] 

Sft •> 'J 3 VB t €. % 5 . ft t * tftt n m ©JP $ <D * |Q HfclEH 1 * * C t #V 
**. CO*BMitt, COl^ ftfcjlff, Sf^OftftCffifliStlS^x-^O 
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[0 0 9 7] 

^'J^fi-Afc *£fc.fc^Ttt, ■ttLT^ftb'ft fcfcxtfJPSl 0 
[0 0 9 8] 

SfcftOMl 3 0*Brttfc, COS^Kl 3 OfciibT, ft 2. 5-10 16 
a t/cm 2 ©ixAMT*rtJ&aA>Wfcn5o £A£ £ 0 SB* V"- V 1 1 2*W • 

fig?*i5o 7k*aA^7^-*tis fti:*MnRsi*ft»<:ie:uTa{k«joiio«* 

[009 9] 

1 3 onmacmmm-t^o 

[0 10 0] 

Sro->'j3y)i-Ai i o b tmtttov>& l 2 0i:tt, tn^ti. %-<o 

[0101] 
[0 10 2] 

c<o#j£tt, jstfjinsji i2o. 13 o<D%m*m7}<.mcir%rzib(D 

^x-n^Xr7yffibn5„ ft»KJ:?). -«K2*Ofl (RMS : ~» 
¥i$¥7?1g{I) #0. 7 nm*8T*SIH»ioad«Stfff6h5ff, Ctltt 
, jtS^x-MfOftSOfetj^CEIR-rao fc'MlSti:, fci:;ttf l 0" 2 |im- 
1 ~1 0 3 p- 1 ^IMttflffiBT|[?AmKKttiEttlcj:Off£«J:cni 




(21) ftg 2002-536843 

[0 10 3] 

ftftXx-y «|*x*;|/*-*KS-r*c fctfTt 5©T\ j&ftMB 

[0 10 4] 

[0 10 5] 

d©^So^©X7 L >y7 , tt, mmc, ***ff5feft©*S*B«EJI©*»«« 

^©^fiSS-eRtonso 

[0 10 6] 

B7fr6, ■©R»©flte»ttfcJ:tK *»W4«*i©fc*n*«<ttl8«cai*. 
[0 10 7] 

igJt5 0 0° CT3 0»H, W-©KUaa*ffoT, B7KwLft* 
1 2T»«»*5l*fiCU m-©±S§l 1 0a/)^I^ill 1 
4 £«9l|-*-C C©*®Jf&, »*K:J:-3Ttt+nBJite»*Sn* 

1 2 0, 1 3 0frC>&£>2Jf*:l>LTg::©±gJf 1 1 0 bCSS^S 

£ 43 1/ > T -tf a X' $> o T t <fc l V 
[0 10 8] 

[0 10 9] 

©»», m-ofv a>3Ewmtc&\-£titcimm mmm) ©#xa©ftA£ 
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[0 110] 

1 1 0 a^JtS^iBS^^rffi^SOT's V-V 1 1 2fC:fett£«# 

->U3>I13 0 »J a 1 lOaCt. ft 6fW WJfcJ&fcfc <fc •? 

[0 111] 

o 

[0 112] 

tfc!&£LT, HWfeWfeft (x*;!/*-, «SS, fig, ... ) ^fi^HSffla 
^Kft^C0^ffll,^^*^«^^mc*fLT, 3. 5-10 16 at/cm 
[0 113] 

[0 114] 

•SSCfctecfcoT, rotOg 1 2 0, 1 3 0 £JSrt**J{SU if^T, 

Sftttititoa^f fcttlHJBO«»*»W'r*c4:««T** (08, 9) o 
[0 115] 
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[0 116] 
[0 117] 
[0 118] 

fckAff, %-<Dm$mi*. 1100' CT'2^TdCt^T-t?.„ $540 
[0 119] 

3 0Of*En i t fcE oxiOttRet, MStttCftX. SnSiilRS 
[0 12 0] 

(8W«£. SifdLcD^^ . . . ) Ktt^-T*. fci:* 
tfitRe = lfcfcfU ig£±HATc= 1 00" Cfc<fcoT\ 20©Sfcfctt5 
JSftitin A o/oftb. o/a= 1 0 0%t&I>. 
[0121] 

01 Ott, **HSWOW*Oifc (Re = Ea<fcW/EI|{ttt) fcfcttT, H 
ft*IOO«fflU!TK T2 (T2>T1) TMtttlCft&fttft&ftOjJI* 

[0 12 2] 
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[0 12 3] 

2 1 Oa^Mt^c 
[0 12 4] 

ftAli, »110 16 a t ome s/cm 2 . x*;l/*- 1 3 5k 
e VTfT^Cfc^TS*. 
[0 12 5] 

R+MPaOE»tft*»£-r* 0 !Bl&ffc©fc»fc:, H11-15TH: 
[0 12 6] 

01 2^^l/:$^iiA^ fcoi:«S<, ^ateioTffbtl*. CCDS 
Att, fS^I®gJl2 2 OfciloTfrfetl. («) 12 1 2«rflM'T* 0 
[0 12 7] 

rc£Zl£, #J5 • 1 0 16 at ome s/cm z <Dm<07m*\ZX1r % C ttf 
[0 12 8] 

1 oa^tc, *^sbji2 1 4*»e_'*-*ci:#T*«. cosnti, &mm 

2 l 2tc£DIi££n£c 
[0 129] 

Sfifc* 01 3tc,TN-r«^-5tc, iro±S!2 l 0 b 'Jay 

«)x-AOgffilc, /P2#J2 0 OnmOSfk^'J^y (S i O z ) it 2 3 OtfJB 
[0 13 0] 
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[0131] 
[0 13 2] 

itti"J3>i2 3 0i:ftAS2 2 0t©«j|*KJ:9, RttiC 2J|0J&ftmi 
[0 13 3] 

[0 13 4] 

ft £ x »f 5 I o5S •? fS*j*5<fcl>*$ fcti^BfJC^fe ft«£i#jS2j i: ft 

««wft*A*4AT«ijibTfe*i/^ 4^.?.n*js^tcfSCT, ^irs (^a 

H 1 5fc^t.J:-5tc, «#fc«J;0» 1^12 1 4 i:gl-<9±gjf 2 1 0 a fc£ 

#«*ft«u ea»so«aa*sft««««ft»HU6*%it5-rc 

o 

[0 13 5] 

ftt^tf, ft* (ttffr) « v 4 5 0' ct3o»m, £vm&ttittam-*'c 

OB«"P#«*3l*fiC , r«*, *Nt*H*fc:W\ '>ft<£fc5 0 0° CcQ*gJt 

t-3 oftmmmtzc tw&m-e&Zo 

[0 13 6] 

set, g^wft^«as^?T9o 8WHiii#-e«, ziomo&fcfiimmtf 
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[0 13 7] 
[0 13 8] 

[0 13 9] 
[0 14 0] 

i/U n VSffiB^Y B a C u 0 £^:/<DgfiHft<Dxt? 
SCtA^T**. COxtT**5/tt, -ASIC, *W«ctt, Tbu f f e 

rj (A 7 7 7) BBJIk^-KJi (Tseed layer sj) h<Df£ffl£ 

^I^«c^^g^^LTW 0 cnBOili, ftkAtfi/'JayicYBa 
Cuo4^S"r*«^ MgO, CeOz, Z rOz tncfctfT'f 5o 
[0 14 1] 
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[0 14 2] 

*V - V 7 5 AfcKiiT* 1 5 J: 5 icr 5 C **. 
[0 14 3] 

[0 14 4] 

[0 14 5] 

=i:/4(-*;/h*£trc2:tf-p«« a 
[0 14 6] 

[0 14 7] 

[0 14 8] 
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